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(54) PRESSURIZED HYDROGEN FERMENTATION PROCESS FOR ORGANIC WASTE 

(57)Abstract: 

PURPOSE: To provide a pressurized hydrogen fermentation process 
which produces hydrogen at high speed and efficiency and 
simultaneously converts carbon dioxide into free carbon. 

CONSTITUTION: In the hydrogen fermentation of organic waste l t a y ri4 \ 1 >; it 



fermenter is divided into two stages of atmospheric fermentation 2 and 
pressurized fermentation 7. The fermentation liquid of an atmospheric 
fermenter 2 is continuously circulated 8, 10 to a pressurized fermenter 
1 controlling the pressure to promote the hydrogen fermentation 17, 
18 for the application to organic waste. In the course of the 
fermentation, the fermentation liquid is preferably controlled at pH4.0- 
6.0 and oxidation-reduction potential at -100 to -200mV. 
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[<bi] 

+ 2H » = C+H »Q + H , 



CO y 



H 



-> CO 



-> C 



H 



[0 0 3 5] 



(2) *tttt«BA£ LfeKXaWSUCattSgft 
O i&g 

CH3 (CH2 ) 2 COO" +2H2 0=2CH3 COOl_+H* +2H 
2CH3 COO" -» 4C + H2 + 4H2 O. 

o (•^urj-x-c-ttss-e*) 

4C6 H12 06 = 2CH3 COOH + 3 C H3 (CH2 ) 2 COOH 

+ 8 H2 + B C02 

2CH3 COOH -» 4C + H2 +4H2 O. (1) 
3CH3 (CH2 ) 2 COOH -» 12C + 6H! +6H2 O (2) 
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nt < . ft® p HSsHai;*«i£firoiBii=t,*#i'»»sj^ 

fc-Sror-. *ftW©ftlEE**IB , *t , p«$'>*6*l=flE*L 

(Methanobrevibacter) . ^$/7-< 10 
^□t*"t7A (MethanoniicrobiunO 4 ifli.fcfc.lxfr-J'fi pHl 
B"C4.jE»I=«BU «l6*ft*'T« , fea>4.*y. £fc 
^^-//^O-r'J^A (Methanobacteriura) . * * «/1fJU 
(Methanosarcina) » £ y t: U (Methanos 

piriiiuno i=aB-r-s'fe4aro>*>^Hiiisa3£K* < 
*ft±ssw*aasi=i5isififtiuTL>€.Ba 

[0 0 4 6] Bl±©**&. *DE*Jft5£BJ=l*;*:B£fcft 

Bfc-|+T*fc<. ?#£©** >£jScBt*St±Bi:8£itS© 

bi=b»u ^^ftfflTKfttAft-rsct^fe. tfe^ 

[0047] 

uuua jut. :MMe*Jtffi=j: yjutttKMnr 
l\ 

aa«i 

n iz**ww^*iia-r«fc»fl?iaBo-«** 30 
r. =<D«a«-ci**«tt«a«tLTT*aaa*6 
b£*-4s*sb (atutaaaa+ftMattas) £ 

ALvCKJD-r*. 
[0 0 4 8] *f. Bll=fet^T..«ffl»atL-CT* 

s*»b 1 **a»£bs ltbejem«2 tiAt 

■5. BEBBB2-ld:BB«BBB-eU:«E<. BB. «« 
ttBB»a»*>BBl=«ffl**i*BB«i:nao!)4.© 
T-fc-S. BEBB4l2a}«Btt«l=BXLftl^. 7§3S 
©»BWBfcLT3~5B©B«**-r*. c*U*«E 
ftBfflfc2©&Bj£lc*ft±BB#>$>£jjtB«fcy t 40 
Bi5ai:«c4J:3l=Eau > * >£j£B© 5 t&-C*B 
BjUta>ttKBA«^BBO«0£lttBB*Ltt. ffe 
©BaiiaBB^ 6*BMi:3ta-tt L»« c t * B M i 

[0 0 4 9] «ftttftfrti!tB**tfcT*B*?5B 1 © 
ORPI1 >«S6<itft-r§l=:BLfc-3 5 0 

~-4 5 0mV©ttBl=*y. t&*i»Si14SfflBT'fc-&> 

*>±aBi*. ftB«i=aA-*-«jatti=Ric»B*#& 

i£B£B»LTl**. ttoT. ^ESgi 2 T>ftBttfi 
Cfe4T*S*?5B 1 ©o R P £®&Ji§itf *fflgT-fc£ 50 



*ft£SBa<;5»ir Sro-KffBfco RPff±S$t5 
fettle, wi=BH=ttEBLTl^<Cl^«EBB»2l= 

^Smi. -1 00 200mV. ff^Kli- 

1 5 OmV^gdiSg-f 

[0 0 5 0] ttE£BW2l=&l**ORPB£;Mlt£ft 
B©SSORP©KBI-^SlCi£S-r-&fc4t)l=. fES 

B«2l=pRP.«ttaHs>-y— JtSIIL. antEA,** 

fcto©^o9-tastMi=a»$i**ci:i=«ky. &§? 

j$© O R P tfBCBBBn ± 4 & «fc 5 l= § K)fcJ»T « w 
i*<S*Ll>. £fc. SfiroEAl*. ftEBB«2. AD 

EBBB7aL\aBBxaasBi o©fir*i*a« - LT 

t *«8SJC^©ESEMaSRr2tM^BBI=±«) 
*fc»l=«EftB:«l=fT«c3*MJ*U*. 
[0051] BttBB«2'l=tet^TBB»B**i-3-3fc 
<&5£Bj£I*» ^L>T*P;S§ia#?K>-?8 ic * yjQEft 

Ba7i=attni=B£3*i« (ft#©*Bsa;*tB» 
stcasr * = <t ti*»w©B tt*B»-r * *©-ci«c 

10 = JnEBBMt7©WII4ai-B*L<tl^ HlEI= 
It5709-1 7©*M3»£B«-r<&fctol=. O. 5 
~1. OB. g*T?t1. OB^&jLfcl^Cttfif^L 
I*. illE»»«7tt:JnE:7n9— 1 7l=J:oTinEftB 

art 7 ©£B£ft**<2l>tt < 1 1. 1 . Okg/cm2 a 

±©iDEfttt£*l>«fc5l=«l»*:h.Tl*3>. iDE^09 
-1 7^aL-CBEJeR«2^:lDEBB«7©ftffiB 
ItllLTfiV. »EBB«7©lnE»fli4«BB»=ff«: 

[0 0 5 2] Sfc. JnEMMt7l=&lt«E&££jEtt 

icirfcSfcftic, JraE^pjS^a7f<>^9©Dtai«gicp 

EtF 1 8 JiQE^P 9- 1 7 im^WlwSli*-fr 

£C£ I- J: y BBEftfttMB-r « * 5 l=EJB**tTL» 
4. *DE^ga7-cS«iSlg*roJllE^B»l±9ia*^ 
^9C«kyffiB/W^1 G>£ft&LT*EBBB7|ca' 

Btti=aa£*i.«. *DES£gjs©^E*sa7^©^a 
acta. aB^aa-rana:. sM«ici±«E«pa2 

iJnEBBa7 ta»fcft**ftaB*»Eftfri: Lfc 
*tfL **i-CliftBBBB>Ki/^9©»* 
»*«»*i:fty. *BB©*aa««ftl=Rtt-*-«i:tN 
?gM^SE^r-S = <!:l='5:-5». 
[0 0 5 3] **B©SI!jEKtt©aft3^&, iDESS>aE 
©BBBBttl BBfcy 1 0~2 0l»llI*<lST?fe 

y. **vEi±©aaB»*#jtT4,iBEaB©3aai=B 

7^^ftT©±^fel5J556l-i¥a-#-5SEBjai±. ^SjS 

*T-jsa-r ssBa^©RjTii ^ d p d-5 «*b^b 

B^BdSatfty. ^^>±«M©^E^pr&Mlcffl)S. 
Sfc©l=4. 0~6. O. »SL<l4pH6. OlZSjia 

[0 0 5 4] BltCtt^tEeLTl^l^ HHEM 
mmz. iaEaPa7s£LNliJDESgiS8t^SSl o. 
ff*L< li^E^Pffi 2 ic.p H«j3H»>*-«ML. 
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AL. frm£.MM&&±l-&te* TzWst&p H 6. 0 55 

ifg±L fc*SR»fc#X li^EE^Uffi 2 * & §£±-f £ 
3ltfc£ § 1 2 fatT*** - Z 1 3 i: LT^^-lZlltfe 
-EfMI-**X$ 1 4irg?jgU s^SlcECCra. 

[0 0 5 5] -75. tt)E*B**L. 3£H>$*l-8tga*7. 

&£i:5£t£Bfti ya**i*) ±I=*M* 

ot, *ftB?i*ttftttt#B-f «feft£&iC>#BB5 
fMLfeit. *©tt©#tt»£&fBL-cti**Bj!©B 20 

[0 0 5 6] ::t-. S»*R»4$K3ft»KS5tL 
tSIBLfcJ<>»«»:»AL. at>ai=J:-3TlBB» 

«2©jg-fb?53&3ltS#fl t 1 1 l=«fc-3THffltl8yai* 

lz J: yft»#*©#»l= J: U 

<T*#3ISil©g M^SSIf 4.t.©*l4ftl>. ft«»ISt« 
5l=«ky»K$*it=5Sfl!l©K)!iai e$>tzittit£%:#M 

[0 0 5 7] ^Jg<5!l2 
B 2 |C*^W©^*S£Jfi-r -Sfc to©Xg@©flfe©«^ 

INSCfREMMfl. ft»l=lBE»B«SM%-r-*^a 40 

t^i4oT^4. c;Wc*}l-c. m 2© xgttmraan 

fttt*SJBIM«»-r*tt*J:tt9Tl* 
4.B1 ©*SlDE****aittT*a*5535fl>«k 5 1- 



**0*ai±BiM#**h«ttattBgB0!>aaf=a 

Ltl^4. 

[O0 5 8] MKCJKBBBi*3~5B«>*Bt 
»fc**afc«a**#l=ititl*L*>TB#»*7*3 

-;u, 7syBAi^a«uittB<tfi=BB. kss«i= 

jjHkU &©2nS&B©xa-CBrB*B-ftB€Pl 

[0 0 5 9] wttl=»Lr. |llkff|2l=«LfeRrnWR 

in It C *i£ is t ^ £ ft l**attKBft©aai=aa 
t4?PtXT-fc4. w©?ntX0ffiISSt§4I 

*v4/^Ut^iSR**«-t©ft*Wat.©T?&54<. -© 

mo>m*i*mmm i -cs Lfc* 5 tt*a&B&*©aifc ' 

[0 0 6 0] Sf'sT, fta#*&&«*att£B«K S 
SAL, 3E»l=lDBE«Btfi<t5»l=J:y*«±««l= 

5*<«#u-eJSc-5fc*ifeft< . ifeaasfl;©5cKi-efe-5» 

B#**£Mfca5sLT«»*i: LTB4X-* Bftft-T*© 
A<«J: y^3SM"C*-5. B2©:7o-feXI4. Slffl^Dt 
X ,h (iftEftBft & feEftBff ©BWU*fi<a![1=tt o T 
^©^Q-fex-eroinESggSM*. ftftBXOfe 
*>©¥S. *ft. J#ttl4Hte«1 ©^P-bX©^*it^ 
HMI=±<Bi:tffe«©-e. XJMUttXBBC&oT 
©tftB^li^BS-r-5. 
[006 1] HJgfll 3 

COjtBBI*. 4.LT«mT*jBBiI** 6 

»£1-*T*fi*SB*JnE**»BLfc»a«-C* 
*. BBttft LfeT*»Sli. *T*aa*©aaa:B 

B»*aatttfB»B±ifcl=i£«Lfc2 : 1i44J:3 
lcS*U a^55£©^B»»aSA<SI23 Og/'J? 
h*£*4J:3C*a**iO*.TBBU BKBB*!* 
^MLftLN«J:5IC3~5 0 C©^BtRifl=«SLfc. S 1 l= 

[O 0 6 2] 

[Si] 
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S- 1 



' 1 • £ flf ® § 


« f* f5 ft 


pH (-) 


6. 5 — 6. 8 


(TS) Ce/ThHO 


3 1. 8 


(V S) ( * ) 


2 5. 1 




10. 8 (VSO4S50 


VS/TS (56) 


7 8. 9- - - - 




1 1 . ' 6 




8.4 9 


CODcr (") 


4 4.7 


±« (O 


2. 6 1 


£tiX/» CO 


2. 1 6 






5, 7 0 0 


CODcr 


8,620 


NH S — N 


9 7 0 


PO, 3 " 


1, 17 5 



; «1S>efcK*fti)5 : *«^m??ia =2:1 (SfiJt) 

'« : TOCtt (WSK5RiM««> T«t 



: S<t>S-1lf ©*# - • * 3. 
[0 0 6 3] T#;1£tS£I*. £SflSi±;§3t v *©te© 

EE**J6B+»E**«B©353t*afflLfc. gSEIIiSS 

L\ ?n-tzX©«j£l*«Sg§iBL inE^S^iStt^E 

l6LfcSHI*fr*S*fc. 5gEf6B*©§iSli.. gtRg© 

Ut©SMME«*ll±lf. C*Vt,^2 8-3 0°ClC7KSii 
ILfcBl*«l:-bvH. S*BBSt*<5B©*;gf£B 

[0 0 6 4] T*5B#5f3E©5£B«^©2£Ali» 

£U2. 2. 4*IBi*Jt©1H'**-«7fc 

iv i Bmz y ©&#jfiE©&AStt5 y ? h;u£ l. 

© JiDEIi ?UIg8&l~Bx y ft It fcmS)StPlE# tmWiLX 

yiEStlcfrfc-afc. 
[0 0 6 5] 3£B»fre>©$&±:tfXI*, -S#;*.$>£ 



0 0 OG. 1 

* y aizjftitarx L»-cBifc2rx***ftfc. 

a«*^^a>*«ttK*H: T o Ctt&lMMtfti:: * y 
[0 0 6 6] *}S8 (^HWI=>^>*B) ©3SBi&# 

*pH 6. 6-6. 8 (A*WI=HI»*T) 

* O R P - 3 7 O m V 

* fffc* ±«tt^E (f£B«©*ailc«fci,E 
£©*) 

aDE*B*B3j©*B*fr 



6. OffiGS 

- 1 5 OmV (A&WKfUg) 
^E&Bfc- ■ ■ «E (*3E(-«fc£E 



* p H 
40 * O R P 
*ESM* 

inSSSi • • • 1. Bkg/bmJ (AAm=nS) 
©i *ififS5)©i&3iJS;ils (*p$ffi) 5-a2ic^Lfc„ 

[0 0 6 7] 
[02] 
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. 2 




om8tf£&- ... 






m m <o a s 






✓ t£© 


(EE£= 

X. Dfcg/ cur y 


CHi (ml/B) ,J 




9 n n 

2 • U O U 




CO, (ml/B) 





1. 8 00*' 


5 5 0* 8 


H, (ml/B) 




0- 


5.120 


CODc r (g/1) 


! 

^ ft . f 


& ( . f 




VS (g/1) 


25. 1 


16. 3 


1 7. 8 


(g/1) 


(Co) 
10.8 


6. 52 


9.3 7 


<ERJllftK (ng/1) 


5.700 


10. 0 3 0 


6.130 



*2 :§t±15^\t. 3 0^ 1 SiEOttO^gT'fe 
■5. 

*3 : gE&ffxtpoflafegteetftffx . ^ *>©$E£fi# 30 

[0 0 6 8] 8ffi^KI=«fcoTfS&*ifc*S£££grr-5 

(i) m.zaimmn^^^m^z.mm^^h^'j^ 

[0 0 6 9] (2) $c>ir. cro?lgro&if B8fc-ei4ss 
i4*jw6Bi=«$tr **«k*b«*b©j« * vjgp-efc 

3l=BB5M»l=M:aHMEI=B». ^otf*>K. Bfttt4 

[0070] (3) E3lr^LTfc-l)^5t. T7K/1^ 
»3E©*«ttft»l*Je£#X (C02 + CH4 ) lc«fco 

Tfi«**1.|::i**UiS*i*ai4«*M=2 0%aKl=Bc? 



[00 7 1] (4) ztUzftLX. T*a*»*t*E 
IKIM. Jl)E*B««4:*l=-1 5 0mV(!5fIgft 

ft. Sgaro P H^6. oroSftizBSS-r^t^icinE 
MWti. 5k g /cm2 o>inm*#T-cBB*** 
<t . * * >&iiliBJ3 biM-fflS?*tL, *B£B«tit£l= 
BSfcLTaMf*-*. 
[007 2] (5) H4l=lDBE*mflBai=l+-&*«tt 

COj|=*4»feaJL*. CH4 l=«k«}*^tlJLai4M 

UK-eft *B&ftBaK&&£i*jeB**i::Mtifc# 
[0073] a 2 * <omE*3R«B©*attajR 9 . 3 

4*«ttK*©*tt*-e*y. -OCtl4«HII»«)^ 
y»l+l«BE±H«-C**f=». anE*ssf£B©SB*r 

tt* (vsfli) jcodc r**&aitLfe4t. s®*r 

«^<D^«ttKSei*ft3. 4g (3 6%) . giA'X 

a*rogmgi45. 97 g (e 4%) --c*% 
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[0 0 7 4] 

[»«©»»] **«I4. UtikCtzJityz; 

(i) «ttl»S*£*fttt*MtT?ajl-r«i::&*: 

T1. 5kg/cm J ©jDESfr. ORP-1 50m 

v. P H6. o©*#i=a:*mi-b«u *fa±mw<D 
mmm tawr * -a- * = t *<-e t -s . 

[007 5] (2) *fc. *tt&0HEfe£ffTG<D3ft* 



[0 1 ] **B©ttE**£RSfc<D-'IJI*sR-rx8n. 

[H2] **wroJnEE*^*gao<fe©«^^l-xg 
[S3] ttMHM=£i*«jftXtt£€*-rJMtB. 

[B4] 3taff*^R^izfcit^^iRs^^-rma 
■. 

10 1: *«ttKKW. 2 : 3 : MMBIft* 

I 1 . 4 : «tftitift. 5 : 6 : 

«. 7 :inES8^. B':5ltk#9K>X 9 : 
?. 10: ffll/W 11: MfcftZSItt**. 1 
2 : **feWX5iai*«. 1 3 : 1 4 : **X* 

1 5 : 3.-X7K-f>K 1 6 : 1 7 : ft] 

E^PO— » 1 8 : 1SE# 



[SI] 



[12] 



h-13 




(12) 



[13] 



(CO.+ CH.) 

tc,=2, a gTTTn 



8. 8 5/10. 8 
=?0. 83 




[@4] 



(CO,) 
c, = o. 3 e/n 



c.= i o. 8s/n 



10,0 2/1 0, 8 
^ 0 , 0 3 




Cx=9. 3 7^B 



C a =0. 3 5 g/H 



